Purpose-Sub-optimal infant and child feeding practices are highly prevalent in many developing countries for reasons that are not entirely understood. Taking an anthropological perspective, we assess whether nulliparous youth have formulated attitudes and expectations in the domain of infant and child feeding behaviors, the extent to which these varied by location and gender, and the extent to which they deviated from current international recommendations.
Introduction
Despite what are often reported as clear, unambiguous benefits to exclusive breastfeeding in the first six months of life, the timely introduction of high quality complementary foods, and continued breastfeeding until at least two years [1, 2] , very few of the world's infants are actually fed according to these guidelines. Globally, less than half of infants are exclusively breastfed up to four months, and many do not receive appropriate complementary foods starting at 6 months [3, 4] . A majority of mothers self-express the first milk (colostrum) and provide prelacteal liquids such as water, milk, and butter [5, 6] . The early introduction of liquids and semi-solids is of concern because of the potential for these foods to displace breast milk, lower the overall quality of an infant's diet [7] , and act as vehicles for transmission of contaminates, which are a significant source of diarrheal morbidity among infants [8, 9] . While supplementation with liquids or semi-solids often occurs early throughout much of sub-Saharan Africa (SSA), in many contexts complementation with solids often occurs later than recommended [10] . Moreover, in many SSA settings once children do begin to consume complementary foods the composition of the diet is often of poor quality and lacking in diversity [10] . The poor quality and lack of diversity in foods adversely affect children's growth and nutritional status [11, 12] . These patterns generally hold true for Ethiopia, where less than half of infants are exclusively breastfed at 6 months, but only half of children are being fed appropriate complementary foods at 6 to 9 months [6] . Non-recommended child feeding behaviors such as non-exclusive breastfeeding and sub-optimal complementary feeding practices are responsible for a tremendous burden of disease. Improvements in infant and young child feeding could lower the number of under-5 year child deaths by nearly 18% [13] .
Cultural attitudes and norms are recognized as important factors in the World Health Organization's model of the determinants of infant and child feeding behavior [14, 15] . The WHO recognizes that beliefs and attitudes influence infant and child feeding practices, as evidenced by the statement that "in every culture, specific beliefs that impede optimal breastfeeding need to be identified" in order to design effective intervention strategies [14] . Yet few studies explicitly focus on this level of analysis. Anthropologists and other social scientists recognize that many cultural norms are internalized early in life. In many societies children learn their culture by imitation, participation, and observation [16] . In many non-Western societies children readily engage in childcare themselves and directly observe others doing so, especially in communities where breastfeeding is openly carried out in public [17, 18] . Because children learn through observation and participation [16, 19, 20] this experience and observation is a major vehicle for transmission and internalization of locally-specific norms. In many of communities children will have spent literally thousands of hours directly participating in or observing child feeding behaviors. Norms regarding child feeding behaviors are therefore likely to be internalized quite early in life, and adolescents living in subsistence communities in many sub-Saharan African settings are likely to have internalized norms and models of child feeding behaviors before they have had a child or perhaps even thought about having a child.
These norms provide the models or schemas that mothers refer to when making child care decisions. What gives these cultural models directive force is that they are widely agreed upon by other members of the community as the "right" way to do things [21] . Thus, even seemingly arbitrary sets of elements can take on coherence because everyone explicitly or implicitly agrees that these elements belong together (e.g., peanut butter and jelly). This model of norm internalization predicts that in communities where children engage in substantial amounts of childcare themselves and child feeding behaviors are readily observable, norms regarding child feeding behaviors should also be internalized early in the life course. As young girls age into motherhood they likely draw upon these models as they make decisions about how to feed their infants and young children. These cultural models "are skeletal outlines of the elements of the domain" [22] but particular contexts can influence the specific expression (i.e., the proximate determinants, in the language of the WHO Infant and Young Child Feeding Behavior model). For instance, heavy workloads, marketing of human milk substitutes and other social factors, such as paternal support, obviously influence feeding and care decisions. Deviations are kept in check, however, because "tradition [norms] provides the parameters within which acceptable decisions can be made, and these parameters may widen or contract depending on the extent to which other constraints or opportunities gain priority" [23] . If this model accurately reflects the process of norm internalization, then this would suggest that the basic "skeleton" of infant and young child feeding behaviors is set quite early, and that adolescence may be an effective period of the life course to intervene in an attempt to improve future child feeding practices.
With this theoretical framework in mind, the objectives of this study were to (1) examine the degree to which adolescent girls and boys agreed on items regarding attitudes and expectations in the cultural domain of infant and young child feeding behaviors (IYCFB); (2) determine whether these attitudes and expectations varied with age, location, and gender; and (3) assess the extent to which these attitudes and expectations deviated from current international nutrition guidelines. We hypothesized that responses to the IYCFB items asked of youth would be invariant with age, as our model specifies that these norms should be internalized early in the life course.
Additionally, we hypothesized that, because so few children in Ethiopia are fed according to international recommendations [6, 10, 24, 25] , attitudes and expectations would also deviate from "best practices." We also tested for possible differences in attitudes and expectations across area of residence and by gender. In particular, area of residence appears to be an important determinant of feeding behavior in Ethiopia and elsewhere. In Ethiopia, rates of initiation of breastfeeding are high for rural and urban children but rural children are breastfed slightly longer and are more likely to receive butter (by hand or spoon) in the first few days of life. Rural children, however, are less likely to consume high quality complementary foods that are rich in vitamin A, protein, and iron [4, 6, 10] . The focus of our investigation was primarily on adolescent girls' attitudes although we also compare adolescent girls' responses against boys' responses, as some evidence suggests men's support of infant and young child feeding practices may be an important determinant of actual practices [26, 27] .
We examined attitudes and intentions in three domains: exclusive breastfeeding to 6 months of age, timely introduction of high quality complementary foods, and continued breastfeeding until at least two years of age [1, 2] . Although there are no specific recommended complementary foods, diversity is encouraged and it is recommended that fruits and vegetables and "meat, poultry, fish or eggs should be eaten daily, or as often as possible." [2] Because evidence also suggests that the benefits to adhering to WHO child feeding recommendations are largest and most likely to be realized in unhygienic and high poverty settings [28, 29] , the current study focuses on Ethiopia, one of Africa's largest yet poorest countries.
STUDY AREA AND METHODS
The data for the present study were collected in southwestern Ethiopia in an area about 350 km southwest of the capital, Addis Ababa. Respondents were participants in the Jimma Longitudinal Family Survey of Youth (JLFSY), an ongoing study of adolescent life in urban and rural Ethiopia. The JLFSY began in 2005 and is a longitudinal study of adolescents designed to examine the social and economic determinants of adolescent health and well-being. The study area encompasses rural, semi-urban and urban communities purposively selected to represent a range of ecological and development contexts. In all, three small towns, nine rural communities adjacent to the towns, and six neighborhoods (kebeles) in the city of Jimma were sampled. Households were randomly selected from updated lists of existing households. A first stage survey questionnaire was completed with 3,700 household heads. A second stage adolescent survey questionnaire was separately applied to up to one randomly selected adolescent boy and one randomly selected adolescent girl ages 13-17 y from each household. A total of 2,106 adolescents was interviewed. All household heads and adolescent respondents provided their consent, and study procedures were approved by Institutional Research Boards at Jimma University, Brown University, Emory University, and the University of Michigan.
The adolescent respondents were interviewed by interviewers of the same sex to minimize respondent discomfort with sensitive questions. The JLFSY employed 12 full-time, highly trained interviewers who worked in all sites. Standard socio-demographic information was collected through a private face-to-face interview. Variables relevant to the analysis here included respondent's age, place of residence, and gender. Age was measured in full years, and place of residence was coded into a three-level variable: rural, small town, or urban site. In the analyses we excluded a small number of girls who had given birth or for whom there was missing parity information (n=12). This resulted in the final sample of 1018 girls. Similar data were available for 1059 boys (17 boys excluded because of missing information).
To assess attitudes toward infant and child feeding behaviors, respondents were asked whether they agreed or disagreed with a series of statements about child feeding behaviors. Specifically, attitudes toward exclusive breastfeeding, prelacteal feeds, and early child feeding behaviors were measured by asking respondents about: (1) the provision of water to infants prior to initiating breastfeeding following birth, (2) whether infants should consume butter immediately following birth, (3) the timing of breastfeeding initiation, (4) the provision of water at one month, and (5) whether an infant could survive on breast milk alone at 3 and 5 months of age. Attitudes towards the timely introduction of appropriate complementary foods were assessed by asking respondents whether at 6 months infants should be consuming: (6) animal source foods and (7) vegetable items. To assess attitudes and plans towards breastfeeding duration, adolescent girls were asked for how long they planned to feed their own child, when they had one. Boys were asked how long they expected their future spouses would breastfeed. Responses to the planned breastfeeding duration item were recoded into categories representing 0-11 months, 12-23 months, and 24+ months. For all items, "don't know" was presented to the respondents as a valid response.
STATISTICAL METHODS
Bivariate analyses (chi-square tests, Spearman correlation) were used to test the statistical significance of differences respondents' attitudes by age, place, and gender. The criterion for statistical significance was set at 0.05 and all analysis was carried out in SAS 9.1.
RESULTS
The final sample included 1018 girls with a mean age of 14.1 y (SD 1.3) and a median age of 15 years. A large majority of respondents were still in school (91%). The sample was divided between the urban town of Jimma (38%), the smaller semi-urban sites (28%), and the outlying rural sites (34%).
Girls' attitudes toward exclusive breastfeeding and prelacteal feeds
Adolescents' attitudes towards early child feeding behaviors deviated substantially from the current international recommendation that infants be exclusively breastfed for the first six months ( Table 1) . Approximately a third of adolescent girls agreed that water should be given to infants immediately following birth, and nearly 7% reported that they did not know whether the giving water immediately following birth was a good idea or not. One in five respondents agreed that infants should receive butter immediately following birth, and 6% of respondents reported not knowing whether this was a good idea. Almost 80% of girls agreed that infants should be breastfed within one hour of birth. However, a large majority (75%) also believed that infants should be consuming some water by 1 month. Only 40% of respondents agreed that a 3 month old infant could survive on breast milk alone, and only 11% agreed that breast milk alone was sufficient for a child at 5 months of age.
In bivariate analyses, few significant differences in attitudes emerged across age and place. The provision of butter, which is often regarded by international health experts as a harmful traditional practice, varied significantly across study place, with 11%, 24%, and 37% of urban, small-town, and rural adolescents, respectively, agreeing that it was best to provide butter immediately after birth (all pair wise comparisons, P<0.001).
Girls' attitudes toward complementary feeding
Attitudes regarding complementary feeding also deviated from current international recommendations and 'best practices"( Table 2 ). While the WHO recommends that children begin consuming varied diets, and if possible some animal source foods, at 6 months, adolescents' responses showed very different attitudes. For fruits and vegetables, 38% of adolescents agreed that a 6 month old infant should be consuming these items. Fewer (27%) agreed that children should be consuming animal source foods at 6 mo. Very few girls responded "don't know."
In bivariate analyses conducted to examine associations between child feeding attitudes and adolescent age and place of residence few associations were statistically significant. Respondents in Jimma town were far more likely to agree that infants should be consuming animal source foods at 6 months (37%) relative to those living in small towns (26%) or rural areas (18%; P<0.0001).
Girls' planned duration of breastfeeding
The WHO guidelines also encourage continuation of breastfeeding until at least 24 months of age, but only 37% of adolescent girls interviewed planned to breastfeed their first infant for at least 24 months (Table 3 ). More than 30% planned to feed their infant for less than one year, and 30% planned to breastfeed their infant for 12-23 mo. Less than 5% of adolescents reported that they did not know how long they would breastfeed their infant or that they did not plan to breastfeed.
In bivariate analyses of planned duration of breastfeeding, again few differences were statistically significant. Respondents living in the urban site (37%) and in small towns (38%) were more likely than those in rural areas (22%) to report planned breastfeeding durations of less than one year (P<0.0001). Respondents in their late teens were more likely to report their planned duration of breastfeeding as less than one year (P<0.001).
Comparison of attitudes and expectations by gender
Boys were more likely than girls to report not knowing whether an infant should receive water (10.5% vs. 7%; P=0.005) or butter (10% vs. 6.1%, P=0.002) immediately after birth. Boys were also more likely to report not knowing whether a 1 month old infant should consume water (3.8 vs. 1.2%, P<0.0001). There were no differences in "don't know" responses across the other outcomes. Excluding those individuals who responded "don't know", girls were significantly more likely than boys to agree that it is best to give infants water at birth (35.8% vs. 18.0%, P<0.0001) but there were no other significant differences in the early child feeding variables. Boys' attitudes differed significantly from girls on the complementary feeding variables. Boys were more likely than girls to agree that at 6 month old infant should be consuming some fruits and vegetables (52.8% vs. 37.5, P<0.0001) and animal source foods (52.8% vs. 26.8, P<0.0001). There were no sex differences in intended duration of breastfeeding.
DISCUSSION
This study shows that (1) adolescent attitudes towards exclusive breastfeeding and appropriate complementary feeding in Ethiopia deviate substantially from current international nutrition guidelines and best practices, that (2) these attitudes appear to be widely shared as evidence by the small percentage of "don't know" responses, and that (3) the variation in attitudes across age, place and sex is fairly limited. These results have implications for population health and for the content and target audiences of programmatic messages. A limitation of the study lies in the wording of the questions and the use of an agree/disagree response format. We felt that because many current recommendations are dichotomous, the agree/disagree format was most suitable in this population however we recognize that respondents may have appreciated the ability to provide more nuanced answers.
These findings are of public health importance for at least two reasons. First, the norms and models children learn through observation and participation are directive [21] . That is, how people believe the world works and the frameworks with which they interpret the world are powerful engines driving behavior. The notion that attitudes and expectations held before giving birth are directive is powerfully illustrated in a number of observational studies showing that women's prenatal intentions are highly predictive of their postnatal infant feeding behavior [30] . For example, Donath et al. [31] followed a cohort of 10,548 women in the UK and showed that prenatal intentions were strongly predictive of both initiation of breastfeeding and duration of breastfeeding. Women who planned to breastfeed for at least 4 months had an average duration of breastfeeding of 4.4 mo, whereas those who reported a planned duration of 1-4 wk had an actual duration of 1.5 mo. Chezem et al. [32] found that among 74 US women, women who planned to supplement breastfeeding also planned a shorter breastfeeding duration and reported shorter actual duration and earlier introduction of breast milk supplements than women who planned to exclusively breastfeed their infants. In that study, women who planned to exclusively breastfed had a mean duration of actual breastfeeding that was more than 2 months longer than women who planned to supplement breast milk with non-human milks. The influence of attitudes on feeding decisions is found in studies of teenage mothers as well, at least in developed countries. A review of studies of adolescent mothers concluded that "as with adult mothers, attitudinal factors are important to teen mothers' infant feeding decisions." [33] Nutrition-education intervention studies also demonstrate that prenatal intentions and knowledge are modifiable, and therefore that interventions can be effective at improving child feeding practices [14, 30, 34, 35] . There are also indications that targeting nulliparous women is most effective [36] . These studies suggest that in addition to the proximate and intermediate determinants of feeding behavior, an understanding of the underlying norms that girls and women bring with them into pregnancy may provide insight into why specific child feeding behaviors become actualized.
The second reason that these findings are of public health importance owes to the extraordinarily large population of adolescents living in the world. Roughly one-third of the six billion people living today are under the age of 25 years, and nearly a third of these are between the ages of 13-17 years; this is the largest population of adolescents in the history of the world [37] . This unusually large cohort of future parents provides public health practitioners with a unique opportunity to positively influence the health and well-being of future generations. The opportunity afforded by this demographic window has not been lost on public health practitioners, and consequently adolescent reproductive health programs abound, frequently focused on the prevention of HIV/AIDS [38] . Far less attention has been paid to providing adolescents with the skills and information they will need when they become parents [39] . This lack of attention to infant and young child feeding practices is significant because child care practices such as non-exclusive breastfeeding and sub-optimal complementary feeding practices together were responsible for approximately 18% of all under-5 deaths in 2000 [13] . Adhering to current international child feeding guidelines benefits the infant, mother, and society; thus, if youth today raise their children following current guidelines future generations will be healthier. Nevertheless, exclusive breastfeeding up to 6 months of age is not widely practiced. Without significant changes in infant feeding knowledge and practices, the absolute number of infants in the next generation who are exposed to unhealthy feeding practices may be exceptionally large as today's generation of youth transition into parenthood.
Results from this study are also useful in guiding social marketing and education interventions. The results presented here show high expected rates of breastfeeding initiation among the next generation of parents in Jimma Zone. Programs need not focus on reducing stigma and embarrassment that are associated with breastfeeding in some cultural contexts. While more than 95% of adolescent girls interviewed expected to breastfeed and had some idea about their intended duration of breastfeeding, studies from other countries show considerably lower levels of breastfeeding intention and greater levels of ambivalence. In the USA and UK, rates of intention to breastfeed among non-pregnant adolescents vary from a low of 33% to around 66% [40] [41] [42] with fairly high levels of ambivalence [43] . These relatively low levels of planned breastfeeding may be due to a negative ethos that surrounds breastfeeding, including stigma and high levels of embarrassment [40, 41] . Despite high levels of breastfeeding initiation in Jimma Zone, the expected duration of breastfeeding among youth in the JLFSY study area was generally less than international recommendations, particularly in urban settings; this matches larger population patterns in Ethiopia.
The results indicate that exclusive breastfeeding to 6 months of age is not the dominant cultural model of infant and child feeding behaviors among soon-to-be-mothers. Rather, our results indicate that there are several cultural or informational barriers to the practice of exclusive breastfeeding to 6 months. In targeting adolescent women in Ethiopia, educational programs should first attempt to understand why adolescent women view the early introduction of nonbreast milk liquids as good practice. In the JLFSY interviews, adolescent respondents widely supported providing infants water and introducing at an early age foods that by international standards are likely to be of low energy and nutritional value. The results suggest that programs designed to increase the duration of exclusive breastfeeding might yield greater results if they are focused on reducing the practice of prelacteal feeds rather than on the promoting the duration of exclusive breastfeeding per se. Reducing prelacteal feeds would likely have benefits for reducing infant mortality [44] . Programs should also focus on the timely introduction of appropriate complementary foods. Our results, which are consistent with the delayed introduction of timely complementary foods noted in Ethiopia, showed that only a fraction of adolescents endorsed the items on timely introduction of foods. Interestingly, youth in the rural areas were least likely to endorse the animal source food item, which is consistent with broader population behaviors in that urban infants generally consume higher quality complementary foods. These results are entirely consistent with the cultural learning hypothesis introduced above.
There are now more adolescents living today than at any other time in history. We have argued on the basis of anthropological theory, along with observational and experimental studies carried out in other locations, that adolescents internalize child feeding norms before they actually become parents. Our results bear this out. We have also shown that in the Ethiopian context, adolescents' attitudes towards child feeding deviate widely from established international recommendations. Although there are many limitations to the current study, the theory and evidence suggest existing adolescent reproductive health programs and schools might offer an additional option for deploying infant and child feeding interventions. Attitudes regarding exclusive breastfeeding among adolescent girls aged 13-17 years (n=1018).
Agree (%) Disagree (%) Don't know (%)
It is best to give an infant water immediately after birth 33.0 60 7.0 It is best to give an infant butter immediately after birth 22.1 71. 
